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Is ethnic density associated with health in a context of social disadvantage? Findings 
from the Born in Bradford cohort. 
Abstract 
Objectives 
In this study we aimed to test the associations between area-level ethnic density and health 
for Pakistani and White British residents of Bradford, England. 
Design 
The sample consisted of 8610 mothers and infant taking part in the Born in Bradford cohort. 
Ethnic density was measured as the percentage of Pakistani, White British or South Asian 
residents living in a Lower Super Output Area. Health outcomes included birth weight, 
preterm birth and smoking during pregnancy. Associations between ethnic density and health 
were tested in multilevel regression models, adjusted for individual covariates and area 
deprivation.  
Results  
In the Pakistani sample, higher ethnic density was associated with lower birth weight (b -
0.82, 95% CI -1.63; -0.02), and higher South Asian density was associated with a lower 
probability of smoking during pregnancy (OR 0.99, 95% CI 0.98; 1.00). Pakistani women in 
areas with 50-70% South Asian residents were less likely to smoke than those living in areas 
with less than 10% South Asian residents (OR 0.39, 95% CI 0.16;0.97). In the White British 
sample, neither birth weight nor preterm birth was associated with ethnic density. The 
probability of smoking during pregnancy was lower in areas with 10-29.99% compared to < 
10% South Asian density (OR 0.79, 95% CI 0.64; 0.98). 
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Conclusion 
In this sample, ethnic density was associated with lower odds of smoking during pregnancy 
but not with higher birth weight or lower odds of preterm birth. Possibly, high levels of social 
disadvantage inhibit positive effects of ethnic density on health. 
Key words: ethnic density, birth weight, preterm birth, smoking during pregnancy, 
multilevel, England, Pakistani, deprivation. 
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Is ethnic density associated with health in a context of social disadvantage? Findings 
from the Born in Bradford cohort. 
Introduction 
The first comprehensive documentation of ethnic inequalities in health in Britain was based 
on the Fourth National Survey of Ethnic Minorities in 1997 (Modood and Berthoud 1997). 
The survey revealed that ethnic minority groups with the lowest socioeconomic status (SES) 
had the worst health status, and Pakistani and Bangladeshi people reported the highest 
prevalences of cardiovascular disease, diabetes, mental illness and poor self-rated health 
(Nazroo 1997). The most affluent groups on the other hand, including White British, Chinese 
and Indian respondents, scored highest across a range of health outcomes. These findings 
were confirmed in the 1999 Health Survey, with a risk of illness around three to four times 
higher for Pakistani and Bangladeshi people than for the general population, and a risk of 
diabetes five times higher than average (NCSR 1999). The relatively poor health status of 
ethnic minorities in Britain is now a well documented phenomenon, as are higher rates of 
illness in ethnic minority groups across the world (Atkin 2009).  
Ethnic minorities generally fare worse than average in terms of health and well-being, but 
there are examples of ethnic groups being healthier than expected based on their 
demographics and socially disadvantaged position, such as the Hispanic paradox in the USA 
(Abraído-Lanza, Chao, and Florez 2005; Markides and Coreil 1986). One explanation is that 
social capital and strong community bonds reduce stress, provide social and tangible support, 
and promote healthy behaviour in Hispanic communities (Pickett and Wilkinson 2008). The 
Hispanic paradox prompts the ethnic density hypothesis, which states that individuals living 
in areas with more people of their own ethnic group enjoy better health than those in less 
‘ethnically dense’ areas. Apart from the benefits of social support, areas with high ethnic 
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density may provide a shield against discrimination and stigmatization, increasing people’s 
perception of safety (Whitley et al. 2006; Pickett and Wilkinson 2008). This in combination 
with increased levels of social capital could give residents a sense of belonging that they lack 
in relation to the wider society. Services may be more appropriately designed and facilities 
more suited to the needs of a specific ethnic group in areas where they have clustered for 
some time (Whitley et al. 2006). While certain health effects may apply to ethnic minority 
groups only, such as protection against discrimination, other effects may ‘spill over’ to other 
groups, such as the impact of social norms regarding health related behaviour. For example, a 
recent study showed that White and African American mothers in areas with more Hispanic 
residents had lower rates of smoking and a reduced risk of infant mortality (Shaw and Pickett 
2013). 
Evidence on the ethnic density hypothesis 
Two systematic reviews have been published on ethnic density. One  looks at physical health 
(Bécares, Shaw, et al. 2012) and one at mental health (Shaw et al. 2012), and both studies 
report mixed findings. They vary depending on the ethnic group studied, the area level 
measure used, the included health outcomes, and research settings. The evidence is strongest 
for there being an impact on health behaviours and mental health (Bell et al. 2007; Shaw, 
Pickett, and Wilkinson 2010; Bécares, Nazroo, and Stafford 2011), while results for birth 
outcomes and self-rated health are inconsistent (Bécares, Nazroo, et al. 2012; Astell-Burt et 
al. 2012; Sturm and Gresenz 2002; Masi et al. 2007; Mason et al. 2010; Walton 2009; Asher 
et al. 2012; Jenny, Schoendorf, and Parker 2001). The only UK study on birth outcomes and 
ethnic density so far found no associations between ethnic density and birth weight, but 
preterm delivery was less likely for Pakistani mothers living in areas with 5 to 30% ethnic 
density as compared to mothers living in areas with 0 to 5% ethnic density (Pickett et al. 
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2009). This study was limited by low ethnic density levels for most ethnic groups and small 
sample sizes.  
Disentangling compositional and contextual factors 
The lack of conclusive evidence on the ethnic density hypothesis can partly be attributed to 
underpowered analyses, lack of variation in ethnic density levels within study samples, the 
use of different ‘area’ measures and the inclusion of covariates on the basis of availability 
rather than theory (Riva, Gauvin, and Barnett 2007; Halpern 1993). However, arguably the 
most important and often ignored methodological issue in these multilevel studies is the 
strong association between ethnic density and other contextual and compositional 
neighbourhood factors. Most studies have not considered ethnic density in the context of 
social disadvantage, but rather have considered it as a separate area characteristic acting 
independently of other individual and contextual factors (Halpern 1993).  
Qualitative research suggests that the neighbourhood social network is not just an added 
bonus, but is a necessity to cope with the negative influences of social disadvantage 
(Campbell and McLean 2003; Whitley et al. 2006). While some research concludes that 
social capital can act as a buffer for social disadvantage in minority groups (Pearson and 
Geronimus 2011; Van Der Wel 2007; Bohn and Richter 2011), other studies show that social 
capital does not provide health benefits in the context of poverty (Gorman and Sivaganesan 
2007; Beaudoin 2009). The latter argument is consistent with sociological theories on the 
interdependency of social, economic (income, assets) and cultural (education, skills, 
knowledge) capital that suggest a compounding effect of disadvantage rather than the 
amelioration of one disadvantage by the positive effect of another (Bourdieu 1986). There 
have been persuasive arguments for the incorporation of these approaches into research on 
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social and ethnic inequalities in health (Carpiano 2007; Stephens 2008). The unique setting of 
our study illustrates the importance of putting ethnic density research in context. 
Aim and hypotheses 
The aim of our study is to provide evidence on the associations between ethnic density and 
health in a sample of White British and Pakistani residents of Bradford Metropolitan District. 
Birth weight and preterm birth were selected as health outcomes, because of the gaps in the 
literature on the associations between birth outcomes and ethnic density, and because lower 
birth weight and preterm birth are related to adverse perinatal outcomes, in addition to a 
number of chronic diseases of adulthood, including cardiovascular disease and type 2 
diabetes (Moster, Lie, and Markestad 2008; Johnson and Schoeni 2011; Hack, Klein, and 
Taylor 1995). Smoking during pregnancy was included because it is a health behaviour that is 
much more prevalent and more accepted among White British than Pakistani women, and 
therefore likely to be influenced by interactions with neighbours of other ethnic groups and 
social norms in a neighbourhood.  
We explore these associations by testing the following three hypotheses:  
1) For Pakistani residents, higher ethnic density is associated with higher birth weight and 
lower rates of preterm birth.  
2) For White British residents, higher ethnic density is not associated with higher birth weight 
and lower rates of preterm birth. 
3) For Pakistani and White British residents, higher South Asian density is associated with 
lower odds of smoking during pregnancy.  
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Methods 
Research setting 
Bradford is a city in the North of England with a population of over half a million (ONS 
2012a). At the time of the census of 2011, 64% of the population in Bradford classified 
themselves as White British and 20% as Pakistani, with percentages of Pakistani ethnic 
density up to 85% in the inner city areas (ONS 2012a). The city is characterized by social 
inequalities, and its ‘segregation along ethnic and social lines’ has been named as a cause of 
social unrest and riots in the past (Ouseley 2001). Bradford ranks as the 26
th
 most deprived 
out of 326 local authorities using the Index of Multiple Deprivation (IMD) 2010. The city 
received the fifth and sixth worst ranking, respectively, for income and employment (ONS 
2011). Given Bradford’s wide range in the percentage of residents from Pakistani origin 
across neighbourhoods and the marked social inequalities within Bradford Metropolitan 
District (Figure 1a, 1b), this setting offers a unique perspective to research on ethnic density 
effects in the context of social disadvantage. Although the district is deprived overall, with 
many LSOAs falling within the 20% most deprived in the country, areas with high White 
British density outside the city centre are more affluent (Figure 1a, 1b). 
[Insert Figure 1a and 1b] 
Data and study sample 
Bradford scores below the national average on most health indicators, and on infant mortality 
in particular (Small 2012). Infant mortality in the district was 7.9 per 1000 for the period 
January 2008-December 2010, compared to a national average of 4.6 per 1000, and life 
expectancy is lower for both males and females (ONS 2012b). Born in Bradford (BiB) is a 
longitudinal multi-ethnic birth cohort study aiming to examine the impact of environmental, 
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psychological and genetic factors on maternal and child health and wellbeing. The eligible 
study population consists of all women who give birth at the Royal Infirmary in Bradford, 
which is the single maternity unit for this region (Figure 2). Mothers were only excluded if 
they planned to move away from Bradford before the end of their pregnancy (Raynor 2008). 
Women were invited to participate when they attended the clinic for an oral glucose tolerance 
test, which is offered to all women between 26 and 28 weeks gestation. The full cohort BiB 
cohort includes 13 776 pregnancies of 12 453 women, between March 2007 and December 
2010 (Figure 2). A detailed protocol for the recruitment phase and the cohort profile have 
been published (Raynor 2008; Wright et al. 2013). Ethnical approval for the data collection 
was granted by Bradford Research Ethnics Committee (Ref 07/H1302/112).  
Observations excluded from the analyses presented here are multiparous births, stillbirths, 
second or third pregnancies within the cohort, families living outside Bradford, or cases for 
which individual-level and area-level data could not be merged (Figure 2) (Wright et al. 
2013). Only Pakistani and White British infants were selected for the analyses, as other ethnic 
minority groups were much smaller and did not have a similar distribution of ethnic density 
ranging from very low to very high. For the analysis of birth weight, only term babies were 
considered, to distinguish between low birth weight due to premature birth and small for 
gestational age. Table 1 gives a description of the study sample by ethnic group. 
[Insert Figure 2] 
Health outcomes 
Birth weight was measured in grams and rounded at 10 grams, and preterm birth was defined 
as being born before 37 completed weeks of pregnancy. Smoking during pregnancy is a 
binary variable (yes/no) derived from questions on ‘ever smoked’, current smoking status (at 
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baseline), smoking during the first three months of pregnancy and smoking since the fourth 
month of pregnancy.  
Ethnic density 
The term ethnic density in this paper refers to the density of the same ethnic group, unless 
stated otherwise. Ethnic density is measured as both a categorical and continuous variable, 
because any effects of ethnic density effect are not necessarily linear and reliance on the 
categorical variable only may introduce bias (Bennette and Vickers 2012; Royston, Altman, 
and Sauerbrei 2006). The categorical variable for the Pakistani sample consists of five 
roughly equal categories: < 35% Pakistani residents, 35-49.99% Pakistani residents, 50-
59.99% Pakistani residents, 60-70% Pakistani residents and > 70% Pakistani residents. For 
the White British group, ethnic density is also analysed in five categories with approximately 
even numbers: <55% White British residents, 55-74.99%, 75-84.99%, 85-90% and >90%. 
Given the low prevalence of smoking in Pakistani, Bangladeshi and Indian women, it is 
hypothesized that regardless of the specific ethnic group, South Asian density could lower the 
odds of smoking during pregnancy in areas with high density. A measure of South Asian 
density was therefore used in relation to smoking during pregnancy. The five categories of 
roughly equal numbers are as follows: < 10%, 10-29.99%, 30-49.99%, 50-70%, and > 70% 
South Asian residents, which include Pakistani, Bangladeshi and Indian residents.    
Covariates 
Covariates used in the statistical models were maternal height, parity, sex of the baby, 
cohabitation status, country of birth, consanguinity (parents are related, for example cousins), 
measures of SES (maternal education, employment status of the father, receiving means-
tested benefits, and self-reported financial situation), and area deprivation (IMD 2010) (Table 
1) (Badshah et al. 2008; Shami et al. 1991; Margetts et al. 2002; Pearl, Braveman, and 
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Abrams 2001; Pattenden, Dolk, and Vrijheid 1999). To avoid ‘mathematical coupling’ 
between the health domain of the IMD and health outcomes, this domain was removed from 
the index (Adams and White 2006).  
Statistical analysis 
All regression analyses were performed with Stata 12 (StataCorp 2011). Area-level variation 
was tested in empty models at the level of Middle Super Output Areas (MSOAs) and Lower 
Super Output Areas (LSOAs). Developed by the Office of National Statistics, MSOAs have a 
population between 5000 and 15000, and LSOAs fall within MSOAs and have a population 
of 1000 to 3000 (ONS 2012c). LSOAs were chosen for this study as they showed more area-
level variation.  
Area deprivation and ethnic density were correlated, with a correlation coefficient of 0.502 
(p<0.0001) in the Pakistani sample and a coefficient of -0.301 (p<0.0001) in the White 
British sample. As multicollinearity may affect the reliability of the results, ethnic density 
and area deprivation were first explored separately in two random intercepts multilevel 
models, and then both included in the final model. For example, the equations for the final 
models that estimate health outcomes in the Pakistani sample are as follows: 
birth weight = b0j + b1*maternal height + b2*consanguinity + b3*country of birth + b4*parity + b5*sex baby + 
b6*cohabitation b7*time at address + b8*maternal education + b9*deprivation + b10*ethnic density + εij 
logit (probability of preterm birth) = b0j + b1*maternal age + b2*maternal height + b3*consanguinity 
+b4*country of birth + b5*parity + b6*financial situation + b7*deprivation + b8*ethnic density + εij 
logit (probability of smoking) = b0j + b1*consanguinity +b2*country of birth + b3*parity + b4*cohabitation + 
b5*time at address + b6*maternal education + b7*financial situation + b8*deprivation + b9*ethnic density + εij 
In these models, b is the coefficient, b0 the intercept of the coefficient, b0j the random 
intercept, i is the individual, C stands for city, j is level 2 (LSOA), and ε is the residual error. 
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Geographic maps were constructed with ArcGIS
TM
.
 
  
 
 
Results 
The sample consists of 4561 Pakistani infants living in 182 LSOAs and 4049 White British 
infants spread out over 246 LSOAs (Table 1).  
[Insert Table 1] 
Pakistani women and infants 
Pakistani women from the Born in Bradford sample living in areas with > 70% Pakistani are 
younger than average (t-test p=0.008), whereas Pakistani women in areas with < 35% ethnic 
density are older than average (t-test p=0.047). Higher ethnic density is associated with a 
longer period of time lived at the address (linear regression, p for trend < 0.0001), being less 
likely to be born in England (linear regression, p<0.0001), and more likely to be in a 
consanguineous marriage (linear regression, p<0.0001) (Table 2). In accordance with higher 
levels of area deprivation in higher density areas (linear regression, p for trend < 0.0001), the 
lowest average educational level is found in areas with 50-59.99% and areas with more than 
70% Pakistani density (Pearson’s chi square p<0.0001).  
[Insert Table 2] 
In the full model with ethnic density as a continuous variable, higher birth weight was 
associated with lower ethnic density (b -0.82, 95% CI -1.63; -0.02) and higher area 
deprivation (b 3.91, 95% CI 0.71; 7.11).  When ethnic density was modelled as a categorical 
variable the association between ethnic density and birth weight was not statistically 
significant, but higher deprivation remained associated with higher birth weight (Table 3). 
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The highest category of ethnic density was associated with higher odds of preterm birth (b 
1.66, 95% CI 1.06; 2.62), but this effect disappeared after taking into account area 
deprivation (Table 3).  
[Insert Table 3] 
Lower South Asian density was associated with a higher probability of smoking during 
pregnancy for Pakistani women if ethnic density was measured as a continuous variable (OR 
0.99, 95% CI 0.98; 1.00, p=0.042). When ethnic density was measured as a categorical 
variable, areas with 50-70% South Asian residents had lower odds of smoking than areas 
with less than 10% South Asian residents (Table 4). The full model was a better fit than the 
model with ethnic density as the only area-level variable (LR chi square 23.68, p<0.0001), 
but not a better fit than the model with only area deprivation (LR chi square 6.35, p=0.174). 
[Insert Table 4] 
White British women and infants 
Table 5 shows the main contextual and composition factors by ethnic density area category 
for White British women. Women were on average older if they were living in areas with 
higher levels of ethnic density (linear regression, p for trend < 0.0001), they were more likely 
to live with the father of the baby (linear regression, p for trend < 0.0001), less likely to 
receive benefits (Pearson’s chi square p<0.0001), and on average these women had higher 
levels of education (Pearson’s chi square p<0.0001).  
[Insert Table 5] 
In comparison with Pakistani babies, measures of SES had a bigger influence on birth 
outcomes for White British babies. Based on the model adjusted for confounders, it is 
estimated that babies born in a household receiving means-tested benefits with an educational 
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level of the mother lower than 5 GCSE have an average birth weight of 3315 grams (95% CI 
3274; 3355), compared to an average birth weight of 3499 grams (95% CI 3459; 3538) for 
White British babies born to mothers not receiving means-tested benefits with an educational 
level higher than A-levels.  
There was no association between higher ethnic density and higher birth weight after the 
introduction of area deprivation (p=0.077) in the model (Table 6). Preterm birth was not 
associated ethnic density, or with area deprivation (p=0.074). The probability of smoking 
during pregnancy was lower in areas with 10-29.99% compared to < 10% South Asian 
density (p=0.030), while area deprivation was associated with increased odds of smoking 
(p<0.0001) (Table 7). However, when ethnic density was modelled as a continuous variable 
there was no evidence of a relationship (p=0.911). 
[Insert Table 6] 
[Insert Table 7] 
Discussion 
Key findings 
The literature on ethnic density and birth outcomes shows some evidence of an association 
between better health and higher ethnic density for ethnic minorities (Shaw and Pickett 2013; 
Shaw, Pickett, and Wilkinson 2010; Walton 2009; Pickett et al. 2009; Jenny, Schoendorf, and 
Parker 2001). Relationships with birth outcomes have predominantly been found for US 
Hispanics, and Pakistani, Bangladeshi and Indian groups in the UK, but not for Black 
American, UK Black Caribbean and UK Black African groups. In this sample of Pakistani 
and White British women, associations between birth outcomes and ethnic density could not 
be demonstrated. Ethnic density in this sample seems to be an indicator of social 
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disadvantage. This is confirmed by the strong correlation between ethnic density and area 
deprivation, and by the initial associations between minority ethnic density and poor health 
that disappeared once area deprivation was accounted for. In their study, Bell and colleagues 
(2007) attributed the lack of protective ethnic density effects in very high density areas to a 
higher level of deprivation. Even though our models were tested for the risk of bias caused by 
multicollinearity, which was found to be small (VIF < 2 for each of the variables) (O’brien 
2007), areas with high levels of South Asian density were more deprived than the average 
deprivation level in Bradford, and much more deprived than the average for England. Social 
and tangible support from social networks in ethnically dense areas may not counteract the 
detrimental impact of social disadvantage on health outcomes in the most deprived areas. The 
unexpected positive association between area deprivation and birth weight for Pakistani 
infants suggests that this association is confounded by other factors, or that the measure used 
does not capture area deprivation accurately for Pakistani residents. The latter was confirmed 
in a latent class analysis of BiB data on socioeconomic status, which showed that Pakistani 
families were more likely than White British families to fall into a category of those who 
have a high uptake of means-tested benefits, but who are not materially deprived (Fairley et 
al. 2014). 
South Asian density was found to be associated with lower odds of smoking during 
pregnancy in the White British and Pakistani group, which confirms our hypothesis and is in 
line with results from a recent US study (Shaw and Pickett 2013). However, no linear effect 
was found in the White British group, and there was no evidence for a difference in the odds 
of smoking between areas with the lowest and highest levels of South Asian density. A lower 
SES was associated with higher odds of smoking in both Pakistani and White British women, 
indicating that social disadvantage may inhibit the positive influence of social norms and 
support on health behaviour.   
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Strengths and limitations 
A number of methodological issues limiting previous research on ethnic density effects were 
successfully addressed in this study. The sample was sufficiently large to model 
multifactorial multilevel relationships, covariates were identified from the literature and 
tested in individual models, levels of Pakistani ethnic density covered a broad range, the area 
level used in the analysis was determined based on the assessment of area-level variance, and 
the fact that data was collected from a single city allowed for a better understanding of the 
context of the research. However, this study was still affected by limitations that are often 
encountered in ethnic density research.  
Firstly, although LSOAs showed more area-level variance than MSOAs in the multilevel 
analyses, these areas are determined by administrative boundaries rather than residents’ 
perception of communities. Secondly, self-selection of residents into neighbourhoods was the 
reason for a careful consideration of the differences between residents in areas of varying 
ethnic density. However, without information on the exact motives behind residential 
choices, we could not adjust for self-selection in the analyses. Residents live in a certain area 
not just because they are attracted to the characteristics of the neighbourhood (Oakes 2004), 
but also because they are restricted by the means at their disposal and availability of 
appropriate housing. In the creation of areas with high minority ethnic density, there is an 
interaction between positive choices by residents, constraints imposed by outside agents, and 
supply side considerations like provision of certain sorts of housing stock by local and 
national policies. People who choose not to live in areas with a high percentage of their own 
ethnic group may have more financial flexibility to choose more expensive housing, they may 
be people who feel that ethnicity plays only a minor role in their identity, or they may not 
have a sense that neighbours are key for providing them with social support (Shon 2010).  
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Furthermore, this study made use of cross-sectional data only, and therefore does not take 
into account the length of exposure to area-level determinants of health. Mohnen et al. (2012) 
reported that especially for household with young children, the association between self-rated 
health and neighbourhood social capital grew stronger with longer duration of residence. In 
the case of our study, birth outcomes may be impacted by a long duration of residence in a 
neighbourhood, but for new residents it is more likely that low birth weight and preterm birth 
are influenced by psychosocial factors, health behaviour and environmental factors of their 
previous place of residence. To capture this longitudinal effect to some extent the measure 
‘duration of residence’ was included in the analyses. In this study we found no evidence of an 
interaction between duration of residence in a neighbourhood and the effect of ethnic density 
on health.  
Finally, although the BiB sample has been found to be representative of the maternal 
population of Bradford, results may not be generalizable to other populations and settings 
(Wright et al. 2013). The spatial patterning in Bradford according to SES and ethnicity is 
unique in the UK. Especially the ethnic composition of the city centre is different from other 
cities in England. In the Born in Bradford sample, only 4% of the Pakistani mothers live in 
LSOAs with less than 10% Pakistani residents. Or the Pakistani sample, 63% live in areas 
where they are in the majority, and 88% live in areas where there are more ethnic minorities 
than White British residents. Protective effects of ethnic density have previously been 
reported to show a non-linear pattern, and may exist for medium levels of ethnic density only 
(Shaw, Pickett, and Wilkinson 2010). Mechanisms of social support, cohesion and a shelter 
from discrimination might not be beneficial to health in areas where minority ethnic density 
and area deprivation are very high. If this is the case, our sample is not suitable for the 
detection of ethnic density effects. However, we did use continuous and categorical measures 
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of ethnic density, and we tested for non-linear associations with ethnic density, which did not 
alter findings. 
Recommendations for future research 
Given the complicated associations between health, social disadvantage and ethnic density, 
ethnic density effects need to be studied in context. Qualitative research could address the 
issue of ‘self-selection’ into and out of areas, and provide insight into the importance of the 
ethnic composition of an area in relation to residential preferences.  
Causal mechanisms should be explored further in order to clarify the nature and importance 
of ethnic density effects. These effects might vary by ethnic group. Social capital and related 
concepts referring to the potential benefits derived from social networks may function as a 
buffer of detrimental effects of social disadvantage for some, but they may be inhibited by a 
lack of economic and cultural capital for others. For example, evidence from the US showed 
that Latino density was associated with higher social cohesion, which in turn was associated 
with better mental health. Asian density on the other hand was associated with lower social 
cohesion, which correlated with worse mental health (Hong, Zhang, and Walton 2014).  
We recommend the study of other health outcomes, as birth outcomes might not be sensitive 
enough to find associations with ethnic density and have previously been reported to remain 
remarkably stable in times of deprivation (Stein and Lumey 2000). For short term residents in 
particular, it is more likely that health behaviours are associated with ethnic density, through 
social networks, social support and norms in the community. In addition, health outcomes 
more likely to be associated with chronic stress, such as hypertension (Sparrenberger et al. 
2008), cardiovascular morbidity and mortality (Öhlin et al. 2004) or health behaviours 
(Torres and Nowson 2007), might reveal an impact of ethnic density many years after settling 
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in a neighbourhood. The influence of length of exposure on health is something that a 
longitudinal cohort study such as BiB can consider by studying the same residents over time.  
Although this study provides another example of mixed results in ethnic density research, our 
findings indicate that this lack of consistency might be due to the associations between 
health, ethnic density and social disadvantage. Evidence from future studies will determine 
when ethnic density is beneficial to health and well-being, and when detrimental effects of 
social disadvantage have the upper hand. 
 
  
21 
 
Acknowledgements 
Born in Bradford is only possible because of the enthusiasm and commitment of the children 
and parents in BiB. We are grateful to all the participants, health professionals and 
researchers who have made Born in Bradford happen. From the University of York we thank 
Lorna Fraser for assistance with GIS mapping and Tim Croudace for his input during the 
early stages of this study. 
  
22 
 
Literature 
Abraído-Lanza, Ana F, Maria T Chao, and Karen R Florez. 2005. "Do healthy behaviors 
decline with greater acculturation? Implications for the Latino mortality paradox." 
Social Science & Medicine 61 (6):1243-1255. 
Adams, J, and M White. 2006. "Removing the health domain from the Index of Multiple 
Deprivation 2004—effect on measured inequalities in census measure of health." 
Journal of Public Health 28 (4):379-383. 
Asher, M. I., A. W. Stewart, G. Wong, D. P. Strachan, L. Garcia-Marcos, and H. R. 
Anderson. 2012. "Changes over time in the relationship between symptoms of 
asthma, rhinoconjunctivitis and eczema: a global perspective from the International 
Study of Asthma and Allergies in Childhood (ISAAC)." Allergologia et 
Immunopathologia 40 (5):267-74. doi: 10.1016/j.aller.2011.11.004. 
Astell-Burt, Thomas, Maria J Maynard, Erik Lenguerrand, and Seeromanie Harding. 2012. 
"Racism, ethnic density and psychological well-being through adolescence: evidence 
from the Determinants of Adolescent Social well-being and Health longitudinal 
study." Ethnicity & Health 17 (1-2):71-87. 
Atkin, K. 2009. "Negotiating ethnic identities and health." In Understanding health 
inequalities, edited by H. Graham, 125-140. Berkshire: Open University Press. 
Badshah, Sareer, Linda Mason, Kenneth McKelvie, Roger Payne, and Paulo JG Lisboa. 
2008. "Risk factors for low birthweight in the public-hospitals at Peshawar, NWFP-
Pakistan." BMC Public Health 8 (1):197. 
Beaudoin, C. E. 2009. "Social capital and health status: assessing whether the relationship 
varies between Blacks and Whites." Psychology & Health 24 (1):109-118. doi: 
10.1080/08870440701700997. 
Bécares, Laia, James Nazroo, Christo Albor, Tarani Chandola, and Mai Stafford. 2012. 
"Examining the differential association between self-rated health and area deprivation 
among white British and ethnic minority people in England." Social Science and 
Medicine 74 (4):616-24. doi: 10.1016/j.socscimed.2011.11.007. 
Bécares, Laia, James Nazroo, and Mai Stafford. 2011. "The ethnic density effect on alcohol 
use among ethnic minority people in the UK." Journal of Epidemiology and 
Community Health 65 (1):20-25. 
Bécares, Laia, Richard Shaw, James Nazroo, Mai Stafford, Christo Albor, Karl Atkin, 
Kathleen Kiernan, Richard Wilkinson, and Kate Pickett. 2012. "Ethnic Density 
Effects on Physical Morbidity, Mortality, and Health Behaviors: A Systematic 
Review of the Literature." American Journal of Public Health 102 (12):e33-e66. 
Bell, Janice F, Frederick J Zimmerman, Jonathan D Mayer, Gunnar R Almgren, and Colleen 
E Huebner. 2007. "Associations between residential segregation and smoking during 
pregnancy among urban African-American women." Journal of Urban Health 84 
(3):372-388. 
Bennette, Caroline, and Andrew Vickers. 2012. "Against quantiles: categorization of 
continuous variables in epidemiologic research, and its discontents." BMC Medical 
Research Methodology 12 (1):21. 
Bohn, V., and M. Richter. 2011. "[Type of School, Social Capital and Subjective Health in 
Adolescence.]." Gesundheitswesen. doi: 10.1055/s-0031-1285860 [doi]. 
Bourdieu, Pierre. 1986. "The forms of capital." In Handbook of theory and research for the 
sociology of education, 241-258. New York: Greenwood Press. 
23 
 
Campbell, Catherine, and Carl McLean. 2003. "Social capital, local community participation 
and the construction of Pakistani identities in England: implications for health 
inequalities policies." Journal of Health Psychology 8 (2):247-262. 
Carpiano, R. M. 2007. "Neighborhood social capital and adult health: an empirical test of a 
Bourdieu-based model." Health and Place 13(3): 639-55. 
Fairley, Lesley, Baltica Cabieses, Neil Small, Emily S Petherick, Debbie A Lawlor, Kate E 
Pickett, and John Wright. 2014. "Using latent class analysis to develop a model of the 
relationship between socioeconomic position and ethnicity: cross-sectional analyses 
from a multi-ethnic birth cohort study." BMC Public Health 14 (1):835. 
Gorman, B. K., and A. Sivaganesan. 2007. "The role of social support and integration for 
understanding socioeconomic disparities in self-rated health and hypertension." Social 
Science and Medicine 65 (5): 958-975. 
Hack, Maureen, Nancy K Klein, and H Gerry Taylor. 1995. "Long-term developmental 
outcomes of low birth weight infants." The future of children:176-196. 
Halpern, David. 1993. "Minorities and mental health." Social Science & Medicine 36 (5):597-
607. doi: http://dx.doi.org/10.1016/0277-9536(93)90056-A. 
Hong, Seunghye, Wei Zhang, and Emily Walton. 2014. "Neighborhoods and Mental Health: 
Exploring Ethnic Density, Poverty, and Social Cohesion among Asian Americans and 
Latinos." Social Science & Medicine. 
Jenny, AM, KC Schoendorf, and JD Parker. 2001. "The association between community 
context and mortality among Mexican-American infants." Ethnicity & disease 11 
(4):722. 
Johnson, R. C., and R. F. Schoeni. 2011. "Early-life origins of adult disease: national 
longitudinal population-based study of the United States." American journal of public 
health 101 (12):2317-24. doi: 10.2105/ajph.2011.300252. 
Margetts, BM, S Mohd Yusof, Z Al Dallal, and AA Jackson. 2002. "Persistence of lower 
birth weight in second generation South Asian babies born in the United Kingdom." 
Journal of Epidemiology and Community Health 56 (9):684-687. 
Markides, Kyriakos S, and Jeannine Coreil. 1986. "The health of Hispanics in the 
southwestern United States: an epidemiologic paradox." Public Health Reports 101 
(3):253. 
Masi, Christopher M, Louise C Hawkley, Z Harry Piotrowski, and Kate E Pickett. 2007. 
"Neighborhood economic disadvantage, violent crime, group density, and pregnancy 
outcomes in a diverse, urban population." Social Science & Medicine 65 (12):2440-
2457. 
Mason, Susan M, Jay S Kaufman, Michael E Emch, Vijaya K Hogan, and David A Savitz. 
2010. "Ethnic density and preterm birth in African-, Caribbean-, and US-born non-
Hispanic black populations in New York City." American Journal of Epidemiology 
172 (7):800-808. 
Modood, T, and R Berthoud. 1997. "Ethnic minorities in Britain: diversity and disadvantage." 
In The Fourth National Survey of Ethnic Minorities., ed T Modood. London: Policy 
Studies Institute. http://www.psi.org.uk/site/publication_detail/694 (accessed 
13/05/2014). 
Mohnen, Sigrid M., Beate Völker, Henk Flap, S. V. Subramanian, and Peter P. Groenewegen. 
2012. "You have to be there to enjoy it? Neighbourhood social capital and health." 
The European Journal of Public Health. doi: 10.1093/eurpub/cks039. 
Moster, Dag, Rolv Terje Lie, and Trond Markestad. 2008. "Long-term medical and social 
consequences of preterm birth." New England Journal of Medicine 359 (3):262-273. 
Nazroo, J.Y. 1997. The health of Britain's ethnic minorities: findings from a national survey: 
Policy Studies Institute. 
24 
 
NCSR. 1999. Health Survey for England. Colchester, Essex: National Centre for Social 
Research, University of London. 
O’brien, R M. 2007. "A Caution Regarding Rules of Thumb for Variance Inflation Factors." 
Quality & Quantity 41 (5):673-690. doi: 10.1007/s11135-006-9018-6. 
Oakes, J Michael. 2004. "The (mis) estimation of neighborhood effects: causal inference for a 
practicable social epidemiology." Social Science & Medicine 58 (10):1929-1952. 
Öhlin, Bertil, PM Nilsson, J-Å Nilsson, and Göran Berglund. 2004. "Chronic psychosocial 
stress predicts long-term cardiovascular morbidity and mortality in middle-aged 
men." European heart journal 25 (10):867-873. 
ONS. 2011. Index of Multiple Deprivation 2010. edited by Office for National Statistics. 
Newport, Wales: Bradford Observatory. 
———. 2012a. Ethnicity and country of birth. edited by Office for National Statistics. 
Newport, Wales: Bradford Observatory. 
———. 2012b. Health Profile 2012. edited by Office for National Statistics. Newport, 
Wales: Public Health England. 
———. Super Output Areas (SOAs). Office for National Statistics UK. 2012c [cited 20 April 
2013. Available from http://www.ons.gov.uk/ons/guide-method/geography/beginner-
s-guide/census/super-output-areas--soas-/index.html. 
Ouseley, H. 2001. Community pride not prejudice - making diversity work in Bradford. 
Bradford: Bradford Vision. 
Pattenden, S, H Dolk, and M Vrijheid. 1999. "Inequalities in low birth weight: parental social 
class, area deprivation, and" lone mother" status." Journal of Epidemiology and 
Community Health 53 (6):355-358. 
Pearl, Michelle, Paula Braveman, and Barbara Abrams. 2001. "The relationship of 
neighborhood socioeconomic characteristics to birthweight among 5 ethnic groups in 
California." Journal Information 91 (11). 
Pearson, Jay A, and Arline T Geronimus. 2011. "Race/ethnicity, Socioeconomic 
Characteristics, Co-ethnic Social Ties and Health: Evidence from the National Jewish 
Population Survey." American Journal of Public Health 101 (7):1314. 
Pickett, Kate E, Richard J Shaw, Karl Atkin, Kathleen E Kiernan, and Richard G Wilkinson. 
2009. "Ethnic density effects on maternal and infant health in the Millennium Cohort 
Study." Social Science & Medicine 69 (10):1476-1483. 
Pickett, Kate E, and Richard G Wilkinson. 2008. "People like us: ethnic group density effects 
on health." Ethnicity & Health 13 (4):321-334. 
Raynor, Pauline. 2008. "Born in Bradford, a cohort study of babies born in Bradford, and 
their parents: protocol for the recruitment phase." BMC Public Health 8 (1):327. 
Riva, Mylène, Lise Gauvin, and Tracie A Barnett. 2007. "Toward the next generation of 
research into small area effects on health: a synthesis of multilevel investigations 
published since July 1998." Journal of Epidemiology and Community Health 61 
(10):853-861. 
Royston, Patrick, Douglas G Altman, and Willi Sauerbrei. 2006. "Dichotomizing continuous 
predictors in multiple regression: a bad idea." Statistics in Medicine 25 (1):127-141. 
Shami, SA, T Qadeer, LH Schmitt, and AH Bittles. 1991. "Consanguinity, gestational period 
and anthropometric measurements at birth in Pakistan." Annals of human biology 18 
(6):523-527. 
Shaw, Richard J, Karl Atkin, Laia Bécares, Christo B Albor, Mai Stafford, Kathleen E 
Kiernan, James Y Nazroo, Richard G Wilkinson, and Kate E Pickett. 2012. "Impact 
of ethnic density on adult mental disorders: narrative review." The British Journal of 
Psychiatry 201 (1):11-19. 
25 
 
Shaw, Richard J, and Kate E Pickett. 2013. "The health benefits of Hispanic communities for 
non-Hispanic mothers and infants: another Hispanic paradox." American Journal of 
Public Health 103 (6):1052-1057. 
Shaw, Richard J, Kate E Pickett, and Richard G Wilkinson. 2010. "Ethnic density effects on 
birth outcomes and maternal smoking during pregnancy in the US linked birth and 
infant death data set." American Journal of Public Health 100 (4):707-713. 
Shon, Jean-Louis Pan Ké. 2010. "The ambivalent nature of ethnic segregation in France’s 
disadvantaged neighbourhoods." Urban Studies 47 (8):1603-1623. 
Small, Neil. 2012. "Infant Mortality and Migrant Health in Babies of Pakistani Origin Born in 
Bradford, UK." Journal of Intercultural Studies 33 (5):549-564. doi: 
10.1080/07256868.2012.701610. 
Sparrenberger, F, FT Cichelero, AM Ascoli, FP Fonseca, G Weiss, O Berwanger, SC Fuchs, 
LB Moreira, and FD Fuchs. 2008. "Does psychosocial stress cause hypertension? A 
systematic review of observational studies." Journal of Human Hypertension 23 
(1):12-19. 
StataCorp. 2011. Stata Statistical Software: Release 12. College station, Texas: StataCorp LP. 
Stein, Aryeh D, and Lambert H Lumey. 2000. "The relationship between maternal and 
offspring birth weights after maternal prenatal famine exposure: the Dutch Famine 
Birth Cohort Study." Human biology 72(4):641-654. 
Stephens, C. 2008. "Social capital in its place: using social theory to understand social capital 
and inequalities in health." Social Science and Medicine 66 (5):1174-84. doi: S0277-
9536(07)00609-0. 
Sturm, Roland, and Carole Roan Gresenz. 2002. "Relations of income inequality and family 
income to chronic medical conditions and mental health disorders: national survey." 
BMJ 324 (7328):20. doi: 10.1136/bmj.324.7328.20. 
Torres, Susan J, and Caryl A Nowson. 2007. "Relationship between stress, eating behavior, 
and obesity." Nutrition 23 (11):887-894. 
Van Der Wel, K. A. 2007. "Social capital and health - A multilevel analysis of 25 
administrative districts in Oslo." Norsk Epidemiologi 17 (1):71-78. 
Walton, Emily. 2009. "Residential segregation and birth weight among racial and ethnic 
minorities in the United States." Journal of Health and Social behavior 50 (4):427-
442. 
Whitley, Rob, Martin Prince, Kwame McKenzie, and Rob Stewart. 2006. "Exploring the 
ethnic density effect: a qualitative study of a London electoral ward." International 
Journal of Social Psychiatry 52 (4):376-391. 
Wright, J., N. Small, P. Raynor, D. Tuffnell, R. Bhopal, N. Cameron, L. Fairley, D. A. 
Lawlor, R. Parslow, E. S. Petherick, K. E. Pickett, D. Waiblinger, and J. West. 2013. 
"Cohort profile: The Born in Bradford multi-ethnic family cohort study." 
International Journal of Epidemiology 42:978-991. doi: dys112 [pii] 
10.1093/ije/dys112. 
 
 
  
26 
 
Table 1. Description of the study sample 
 Pakistani  
N = 4561 
White British  
N = 4049 
Individual-level characteristics 
Maternal age in years, mean (sd)  28.2 (0.08) 27.1 (0.10) 
Time lived at address in years, mean (sd) 5.31 (5.85) 4.57 (5.41) 
Parity, % first child 36.3 52.3 
Sex of the baby, % male 51.1 51.3 
Mother born in England (%) 42.5 96.7 
Consanguineous (%) 64.1 0.0 
Living with baby’s father (%) 93.1 70.3 
Receiving means-tested benefits (%) 45.3 37.0 
Maternal level education (%) 
< 5 GCSE 
5 GCSE 
A level 
> A level 
 
27.0 
32.7 
13.1 
27.3 
 
22.2 
38.3 
18.9 
20.6 
Occupation father (%) 
Non-manual 
Manual 
Self-employed 
Student 
Unemployed 
 
30.9 
40.2 
19.6 
1.3 
6.9 
 
49.8 
27.8 
10.0 
1.4 
9.4 
Financial situation (%) 
Comfortable 
Alright 
Just about getting by 
Quite difficult 
Very difficult 
 
26.8 
41.8 
23.3 
6.3 
1.7 
 
26.5 
40.5 
26.1 
5.1 
1.8 
Area-level characteristics 
Area deprivation (%) 
Quintile 1 (most deprived)  
Quintile 2  
 
79.1 
14.3 
 
52.9 
20.7 
27 
 
Quintile 3  
Quintile 4  
Quintile 5 (most affluent)  
5.5 
0.3 
0.2 
16.6 
4.7 
3.4 
Pakistani density: mean (sd) 54.1 (0.32) 11.4 (0.26) 
White British density: mean (sd) 22.5 (0.32) 73.7 (0.36) 
South Asian density: mean (sd) 61.7 (0.33) 14.7 (0.30) 
 
  
28 
 
Table 2 Composition of ethnic density areas Pakistani women and infants 
Pakistani density < 35% 35-
49.99% 
50-59.99% 60-70% > 70% 
Number of LSOAs 114 22 17 16 12 
Number of observations 802 775 793 954 1013 
Area-level characteristics 
Area deprivation (IMD 2010) 
% residents born in England 
Mean 
40.2 
85.9 
Mean 
46.7 
78.5 
Mean 
49.6 
68.5 
Mean 
44.6 
67.0 
Mean 
51.8 
60.4 
Individual-level 
characteristics 
Maternal age (years) 
Time lived at address (years) 
% first baby  
% mothers born in England 
% consanguineous 
% living with baby’s father 
% mothers < 5 GCSE 
% receiving means-tested 
benefits 
Mean, % 
28.5 
4.1 
36.0 
50.0 
56.2 
92.4 
18.9 
42.5 
Mean, % 
28.2 
4.4 
34.2 
40.5 
60.5 
92.0 
22.4 
45.5 
Mean, % 
28.0 
5.6 
35.23 
42.50 
62.55 
93.31 
29.62 
49.49 
Mean, % 
28.4 
6.0 
37.6 
41.5 
69.6 
94.3 
25.3 
44.8 
Mean, % 
27.8 
6.1 
37.5 
38.5 
71.2 
93.3 
31.7 
45.6 
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Table 3 Ethnic density in relation to birth outcomes Pakistani infants 
 
Multilevel models
1 
 
β (95% CI)  
 
Birth weight 
OR (95% CI)  
 
Preterm birth 
Area deprivation (IMD 2010) 3.88 (0.67;7.10)* 1.02 (0.99; 1.05) 
Ethnic density (versus < 35%) 
35-49.99% 
50-59.99% 
60-70% 
> 70% 
 
-3.64 (-51.75;44.47) 
-31.79 (-81.24;17.66) 
-29.99 (-77.30;17.31) 
-45.49 (-96.92;5.95) 
 
1.24 (0.75; 2.05) 
1.40 (0.85; 2.30) 
0.96 (0.57; 1.60) 
1.44 (0.86; 2.40) 
*** p < 0.001, ** p < 0.01, * p < 0.05.  
1) Random intercepts multilevel models were adjusted for maternal 
height, parity, sex of the baby, cohabitation status, maternal country 
of birth, consanguinity, and measures of SES (maternal education, 
employment status of the father, receiving means-tested benefits, and 
self-reported financial situation). 
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Table 4 Ethnic density in relation to smoking during pregnancy Pakistani women 
 
Multilevel models
1 
 
OR (95% CI)  
 
Smoking during pregnancy 
Area deprivation (IMD 2010) 1.00 (0.97;1.03) 
South Asian density (versus 
<10%) 
10-29.99% 
30-49.99% 
50-70% 
> 70%  
 
0.65 (0.25;1.67) 
0.47 (0.18;1.19) 
0.39 (0.16;0.97)* 
0.41 (0.17;1.02) 
*** p < 0.001, ** p < 0.01, * p < 0.05.  
1) Random intercepts multilevel models were adjusted for maternal 
height, parity, sex of the baby, cohabitation status, maternal country 
of birth, consanguinity, and measures of SES (maternal education, 
self-reported financial situation). 
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Table 5 Composition of ethnic density areas White British women and infants 
White British density < 55% 55-
74.99% 
75-84.99% 85-90% > 90% 
Number of LSOAs  82 33 30 34 65 
Number of observations 710 727 792 736 897 
Area-level characteristics 
Area deprivation (IMD 2010) 
% residents born in England 
Mean 
45.83 
78.45 
Mean 
35.68 
91.53 
Mean 
44.67 
93.11 
Mean 
36.99 
94.23 
Mean 
23.32 
94.90 
Individual-level 
characteristics 
Maternal age (years) 
Time lived at address (years) 
% first baby  
% living with baby’s father 
% mothers < 5 GCSE 
% receiving means-tested 
benefits 
Mean, % 
25.86 
4.44 
53.73 
63.56 
27.68 
49.01 
Mean, % 
27.02 
4.56 
50.43 
68.69 
20.08 
38.24 
Mean, % 
26.90 
4.48 
48,82 
69.53 
22.10 
39.37 
Mean, % 
27.19 
4.65 
51.82 
71.06 
16.17 
35.33 
Mean, % 
28.26 
4.60 
56.42 
77.90 
14.86 
25.59 
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Table 6 Ethnic density in relation to birth outcomes White British infants 
 
Multilevel models
1 
 
β (95% CI)  
 
Birth weight 
OR (95% CI)  
 
Preterm birth 
Area deprivation (IMD 2010) -3.26 (-6.88;0.36) 1.03 (1.00;1.06) 
Ethnic density (versus < 55%) 
55-74.99% 
75-84.99% 
85-90% 
> 90% 
 
36.97 (-16.82;90.76) 
21.39 (-30.38;73.15) 
22.81 (-30.08;75.69) 
46.54 (-7.68;100.76) 
 
1.04 (0.63;1.71) 
1.00 (0.63;1.60) 
1.11 (0.69;1.78) 
1.29 (0.79;2.10) 
*** p < 0.001, ** p < 0.01, * p < 0.05.  
1) Analyses were adjusted for maternal height, parity, sex of the 
baby, cohabitation status, and measures of SES (maternal education, 
employment status of the father, receiving means-tested benefits). 
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Table 7 Ethnic density in relation to smoking during pregnancy White British women 
 
Multilevel models
1 
 
OR (95% CI)  
 
Smoking during pregnancy 
Area deprivation (IMD 2010) 1.03 (1.02;1.05)*** 
South Asian density (versus 
<10%) 
10-29.99% 
30-49.99% 
50-70% 
> 70%  
 
0.79 (0.64;0.98)* 
0.99 (0.72;1.30) 
1.13 (0.80;1.61) 
0.82 (0.50;1.34) 
*** p < 0.001, ** p < 0.01, * p < 0.05.  
1) Analyses were adjusted for maternal height, parity, sex of the 
baby, cohabitation status, and measures of SES (maternal education, 
employment status of the father, receiving means-tested benefits, and 
self-reported financial situation). 
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Figures 
Figure 1a. Social composition of Bradford Metropolitan District 
Figure 1b. Ethnic composition of Bradford Metropolitan District 
Figure 2. Selection of the study population 
 
 
